Abstract: Problem Statement: Graded commutative ring with unity over an abelian group were introduced by many authors such as T. Y. Lam and C. T. C. Wall, and almost prime ideals over commutative rings with unity were introduced by S.M. Batwadeker and P.K. Sharma, and this forced us to try to extend the theory of almost and n-almost prime ideals to the graded case. Approach: We develop the theory of almost and n-almost prime ideals to the graded case. Results: We extended some basic results about almost and n-almost prime ideals to the graded case, and then we gave a relationship between n-almost graded prime ideals and weakly graded prime ideals.
INTRODUCTION
Almost prime ideals in commutative rings with 1 ≠ 0 have been introduced by [4] . In this study we classify almost graded prime ideals in G-graded Commutative ring R with 1 ≠ 0 ∈ R, where G is an abelian group, also we do consider some various properties of almost graded prime ideals.
Let G be an abelian group with identity e ∈ G. By G-graded Commutative ring we mean a commutative ring R with 1 ≠ 0 ∈ R together with a direct sum ( as an additive group) is a G-graded ring with identity 0 ≠ 1 ∈ R, then R e is a subring of R with 0 ≠ 1 ∈ R e and R g is an R e -module for all g ∈ G. Let is a (right) R-graded module of the G-graded ring R. Clearly {0} is a graded ideal, also if I, J are G-graded ideals of R then:
is a G-graded ideal [5] . A G-graded ideal I of R is said to be graded prime ideal if I ≠ R and whenever g h gh a b I ∈ we have g g a I
∈ or b h ∈ I h and I is called weakly graded prime ideal if I ≠ R and whenever 0 ≠ a g b h ∈ I gh then either a g ∈ I g or b h ∈ I h [3] . In this study we prove that a graded ideal I is an almost graded prime ideal if and only if
is almost multiplicatively closed.
Moreover, we define an n-almost graded prime ideals for n 2 ≥ such that 2-almost graded prime ideals are almost graded prime ideals and we prove that I is an nalmost graded prime ideal if and only if Finally, we prove that I is an n-almost graded prime ideal in R if and only if I/I n is weakly graded prime ideal in R/I n .
MATERIALS AND METHODS
We generalize some basic definitions and lemmas about almost and n-almost prime ideals to the graded case.
Definition 1: Let R be commutative G-graded ring, where G is an abelian group.
A proper graded ideal P of R is said to be almost graded prime ideal if: ∉ for some g ∈ G.
Then (I : x g ) is a G-graded ideal in R, Where: is a G-graded ideal in R, so by [4] (I: x g ) is a G-graded ideal. Now by the lemma above if I is a graded ideal in a is a G-graded ring R and g g x I
∉ for some g ∈ G then (I: x g ) and (I 2 : x g ) are graded ideals in R. Thus we have the following result about almost graded prime ideals. , where e is the identity in G.
Then g h gh
A B I
⊆ , but ∈ and hence I is almost graded prime ideal.
Definition 7: Let R be a commutative G-graded ring, where G is an abelian group. A proper graded ideal P of R is said to be n-almost graded prime ideal if:
implies g g a P
∈ or h h b P ∈ .
RESULTS AND DISCUSSION
By Lemma 2 if I is a graded ideal in a G-graded ring R and g g x I
∉ for some g G ∈ then g (I : x ) and n g (I : x ) are graded ideals in R. So 2-almost graded prime ideals are the same as almost graded prime ideals. The following result will characterize n-almost graded prime ideals. , where e is the identity in G. which means that I is nalmost graded prime ideal
The following result shows the relationship between n-almost graded prime ideals and weakly prime ideals.
